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1. STORING DIGITIZED ECG DATA IN A COMPUTER MEMORY 
2. DETERMING CARDIAC CYCLE MARKERS 

i 

3. DETERMING CARDIAC CYCLE LENGTH DATA SET 

i 

4. SORTING THE CARDIAC CYCLE LENGTHS FOR THE 
ASCENDINGAND DESCENDING HEART RATE STAGES 

5. DETERMING A SMOOTH TREND, <T RR >=F(/), FOR EACH DATA SET BY 

AVERAGING AND/OR FILTERING 

I 

6. DETERMING FLUCTUATIONS AS THE ZERO SUM DEVIATIONS FROM THE 

TREND AND FORMING A FLUCTUATIONS DATA SET, {5T RR } 

I 

7. PLOTTING (GENERATING) THE SMOOTHED FLUCTUATION DATA SET, STD {a RR }, 
VERSUS RR-INTERVALS, <J RR >, TO OBTAIN THE TWO BRANCH HYSTERESIS LOOP 

I 

8. TRANSFORMING THE TWO-BRANCH HYSTERESIS CURVE INTO A CLOSED LOOP 
BY ADDING AN APPROPRIATE CLOSING SEGMENT, FOR EXAMPLE, A VERTICAL OR 

A LINE CONNECTING THE FINAL AND INITIAL POINTS OF THE CURVE 



9. EVALUATING (AS DEFINED IN THE INTEGRAL THEORY) A MEASURE OF THE 
DOMAIN (SUCH AS ITS AREA) ENCIRCLED BY THE CLOSED HYSTERESIS LOOP 
INCORPORATING THE ASCENDING AND DESCENDING HEART RATE STAGES 



I 

10. EVALUATING THE INDEXES BASE D ON ANY SUCH MEASURE OR ON A 
RENORMALIZED MONOTONIC FUNCTION OF SUCH A MEASURE 



FIG. 4 



1 . STORING DIGITIZED HEART RATE DATA IN A COMPUTER MEMORY 

I 

2. DETERMING CARDIAC CYCLE LENGTH DATA SET 

l 

3. SORTING THE CARDIAC CYCLE LENGTHS FOR THE ASCENDING AND 

DESCENDING HEART RATE STAGES 

l 

4. DETERMING A SMOOTH TREND, <r RR >=F(f), FOR EACH DATA SET BY 
AVERAGING AND/OR FILTERING 

I 

5. DETERMING FLUCTUATIONS AS THE ZERO SUM DEVIATIONS FROM THE 

TREND AND FORMING A FLUCTUATIONS DATA SET, {5T RR } 

i 

6. PLOTTING (GENERATING) THE SMOOTHED FLUCTUATION DATA SET, STD {o RR }, 
VERSUS RR-INTE R V ALS, <7" RR >, TO OBTAIN THE TWO BRANCH HYSTERESIS LOOP 

I 

7. TRANSFORMING THE TWO-BRANCH HYSTERESIS CURVE INTO A CLOSED LOOP BY 
ADDING AN APPROPRIATE CLOSING SEGMENT, FOR EXAMPLE, A VERTICAL OR A LINE 
CONNECTING THE FINAL AND INITIAL POINTS OF THE CURVE 

I 

8. EVALUATING (AS DEFINED IN THE INTEGRAL THEORY) A MEASURE OF THE DOMAIN 
(SUCH AS ITS AREA) ENCIRCLED BY THE CLOSED HYSTERESIS LOOP INCORPORATING 
THE ASCENDING AND DESCENDING HEART RATE STAGES 

I 

9. EVALUATING THE INDEXES BASE D ON ANY SUCH A MEASURE OR ON A 
RENORMALIZED MONOTONIC FUNCTION OF SUCH MEASURE 
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Figure 7 
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Figure 8 



Abrupt stop RR dynamics 




Figure 9 



Quasi-stationary RR dynamics 




